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The dielectric response of pure KCN crystals ($', ~" and tg~ ) has been measured as a function of temperature in the frequency range 10 -2 Hz to 104 Hz. In t~e antiferroelectric phase the width of the loss peak are found practically independent of temperature (1.4 decades) and close to a DeDye behavlor; the relaxation time of the CN-dipoles is characterized by an Arrhenius behavior O~= 'lYoeXp (U/KT) with "t'~o = 7.26 x 10-]5s
and U = 0,147 eV confirming a classical temperature activated reorientation of the dipoles.
The study of the reorlentation and collective ordering behavior of linear diatomic ions in ionic solids is a field of great interest. Pure alkali cyanides (NaCN, KCN, RbCN and CsCN) are among the many components which have been extensively investigated both experimentally and theoretically. The anisotropic properties of the CN-molecular ion are of two types : a) an elastic dipole tensor due to the non spherical shape of the molecular ion. b) an electric dipole vector due to the asymetric head and tail charge distribution of the molecule.
KCN crystallizes from the melt in the NaCl structure 1'2. At high temperature anion sites have an octahedral pseudocubi¢ symmetry due to the fast reorientation of the CN-ions 3'4 As the temperature is lowered this compound exhibits at 168 K a structural phase transition of first order to a body centered orthorhombic 5,6 structure . The CN-axis align along the <110~ directions of the original cubic structure but the sense of the ions do not. This means that the electric quadrupolar moment orders but the electric dipole moment does not; the CNions are still rapidly orienting head and tail. The order is purely elastic 7. A second transition occurs at 83 K where the CN-ions become ordered [8] [9] [10] in an antiferroelectric manner In this phase the head to tail reorientations of the CN-ions are still present but occur at a much lower rate which gradually diminishes with the temperature until obtainning a full ordering at 0 K. The structure is primitive orthorhombic. The dielectric response (6', 6" and tg~) has been measured at high frequency with a commercial capacitance bridge (General Radio model 16|5-A). The response at low frequency was obtained with an equipment developed in our 19-20 laboratory . This equipment measures the current amplitude flowing through the sample I = I e j(~t + @) and its phase difference with o the applied voltage V = V e ~t using modern di o gital techniques; the frequency range is automatically scanned. The dielectric parameters are given by Figure I shows the temperature behavior of the dielectric constant g' measured at 1KHz (dotted line) and at lower frequencies: ~ 40~
10, 1, 10 -I and 10 -2 Hz. All the data have been taken with decreasing temperatures. For T( 250K the curves appeared slightly shifted toward higher values of ~' as the frequencies decrease. The same behavior has been observed for pure KBr crystals; this peculiar behavior are thought to arise from electronic difficulties in the precise calibration of the electrometer 18-20 response as a function of the frequency The increase observed at low frequency for T • 250 K is however a real effect of polarization which becomes important at extremely low 21 frequencies already near room temperature The jump in ~' at the ferroelastic phase transition and which is not accompanied by a dielectric loss occurs always at the same temperature T = 168 K independently of the frequency of the applied field. It shows however a thermal hysteresis (not shown). 
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FIG. 2
Temperature dependence of the dielectric constant 6' and tg~ of pure KCN in the antiferroelectric region measured at various frequencies f = 10 -2 to f = 104 Hz. The curves have been slightly shiftedldownwards(see text). The dotted line is an extrapolation and represents the expected temperature variation of the dielectric constant at high frequencies ~ (see also fig.4 ).
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of g' have been slightly shifted downwards in order to practically coincide at T < 40 K. As the frequency diminishes we clearly observe a shift and a decrease of ~' and of the dielectric loss 6" towards lower temperatures showing that the dipole still reorient even at lower temperatures.
The temperature dependence of the dielectric loss peak shift in frequency is shown in figure 3 is therefore a good approximation of the static value of the dielectric constant ~'(o). At
